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-8-71 H^^l^ofl ^ ^o.s., Jirf 7l^i 711 °1H 3^-, 711 ol 

— -fM*^*, i^AE. 1*11*1 ^ TllolH TllolB ii/JE^Sl # 

^, -n-7l^#ol ^^IS -H-71 ^H^l^E^l 5U°H, ^ V 7l 7fl°lH ^<3^°1 i) 

-s -B-€^ l^f^l- ii) -^-71%^ #4 ^s^*] ^<£^ o. 7 ij7«-^ ^ 2^<a#* 

^■2:21 ^o^BVo] o. S^O S ^ aVn| i=€*l^EH ^ ^Hcf. i^ofl Etf^ °- 7 l Hj- 

nv b^i^i^e^ s-nj^ * ^g^<y-°i vt^, ^ i on /i off 7> ^ji, -fM «vs 

31 -8-6]*>7fl « ^ ^ *J<S^ A2^A ^€ 

£ 1 

[Ajjolol] 
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711 o]H ^^M: S.^ -B-71 ^ BM^Ei {Organic Thin Film Transistor 
comprising Gate Insulator having Mult i -layered Structure} 

£ l^r y>^^]tr 4€- -B-71 ^H^l^E-U^h OTFT^JliE ^-)^ # 

£ 2tt -s a 1 °ll 1, ^^Hl 3, ^ tiling lofl ^trfl ^s-tsV 0TFT2] ^-7> ^sj-ofl af^ ^ 

£ 3^r ^^Hl l * tiling loi] OTFT^ ^^olJi; 

£ 4^ ^Hl 1 ^ tilja^ io] QTFT^ &^*i<y- ^« M-E^ ^-fr-^ -Hpj^olcf. 



1 : 71^; 



2 : 7ll°lH. ^^l 1^^# 



3 : TIME ^o^o] ^ 2^<2# 4 : 



-n-7l aVE^ 



5 : TlM^ 



6 4 7: 31 =ell<y ^i^- 
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A oMl*r ^] 

<9> M. ^ o. o. 7] yVnV B3H*1^EH ^ ^JlS, Jit* ^M]*}^^ 7l^ofl ^0]^ ^ o] 

"n"^ ^JL^ >fl. l^<g#Ji)- ii) ^-7l^^2f ^S^*] ^<£^ -B-7lJ7«-^ *H 2^^^-g- 
ItsM, ^71 2^<£f^r ^-71 -R-7l^#^ «}jsL ofefloil ^^51^. ^Sl<>| SX^ 

*£<£^<£ ^ <5>^ «VsV B^li&M ^M^. 

<io> ^fl rq^f-eflolofl ^o] oJ-g-^zL ^xr wv^- H^fl^l^BKThin Film Transistor)^ t^w. wj^g 
2) *V5L^1, ^Vs(- *!h^ ^ o]=.c>|^ 01^.14, a^e T=f° 0 >tr 

^ ^-7l*fljL^ 7fl^Hl 145]-, -^-7] te^l* ol-g-^V 0.7} TFT-1- 7fl^^J17> o^ 7 > ^ Afl 

Tfl^AS #^-^1 ^^JI ^Cf. 1980\itfl ^ 7 fl^^ $-7] aVnl-E qfl (0TFT) ^ ^-<£^ , 

7^ ^ ^l^Al 3g<^ -cq 7].^j7 LCD^f ^ *flH^ t^^eflol ^1 

^1 o1^-s)jl 01 cf. a^o. ^7j-7flB<y -B-71 WVS^I^ ^^-7}^ ^« c V^ol cl-^ji, 

^EflS^ ^^Ol -g-ol^, ^r^*}^, ^^VHl7> 7.^§>7l nfl^-ofl 7)^ ^T^*} ^ # 
4i7} tIS. ZL -§-g-o] ^-cflsqjl ol^ W>, til^H Si Cfl^l *lJ£^ JI^-7>S. ol^ol^l 0-7] ^ 

H^l^Ei 7] te^l^ A>-g-^>i=. OTFT^r, tilm^ nfl , 

i-2r^^f» °l-§-?r n^^(CW)o] o}^ #oj-^ ^6\] a_v £ ^^o] ^Ajo] 7}^ 

^Jl, uf^A^ ^l^^ol ^Bl-^lJ 71^ ol^.*V <g^^ (Roll tQ RoJDofl 21 

iH3* ^ Sl^ 7-l7>2l HSa^l^Ei^- ^^IJ- ol^ e olcf. 
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<n> ZLSiuJ-, OTFT^r ^Bl€- TFT^ HjiE^- nfl , o]^ £ 7]- ^JI, ^ 

(Threshold VoltageW nfl-f ^ -S^l^l 21^. N. Jackson ^ JfflEHl (Pentacene)^ °l-g- 
^ 0.6 cm 2 - V" 1 - sec-M °1 ^^o_s_^ -n-7]TFT-2] -^-g-s)- 7>^^ 

(54 th Annual device Research Conference Digest 1996), <#7] ^j-r-^lJE <^*1*1 *I*}°l-§-:E.^- 
nv^^^^] ^-g- ™ul o>u)sf ( 100V °l#sl ^ -ge|€- TFT 2] 50 wfl °14M1 

ig-^ «-^.^^ov (sub-threshold) °] ^4^°} Si^f. tr^, 5,981,9705: ^ 

Science (Vol. 283, pp822-824)^ Jl-ft-*I#(High-k) ^>-g-*H ^■g-^ ^ 

OTFTfr 7]\^}JL «}, °1 ^-f 7)1 °1H Ba x Sr!- x Ti0 3 (BST; Barium 

Strontium Titanate), Ta 2 0 5 , Y 2 0 3 , Ti0 2 *f ^ -?-7l^-^5f# PbZr x Ti!_ x 0 3 (PZT) , 

Bi 4 Ti 3 0i2, BaMgF 4 , SrBi 2 (Tai- x Nb x ) 2 09, Ba(Zri_ x Ti x )0 3 (BZT) , BaTi0 3 , SrTi0 3 , Bi 4 Ti 3 0i 2 ^ 
^ <>1^M3 5U^, i^E)^, « 0 V«H ^ 

n *\]2i5\3L, 15 o]a 0 1-o14. A 0 > 7 1 ^ofl rcj-s OTFT^ ^Si^-S- -5V ?M ^ 

SZ^^-M-, ^ 7>^tr 0.6 cm 2 - V 1 - sec -1 °]f>\S. <^^\ ^i^l ^ 

°>^Sr, tflJ^g-s) A2l 200 ifl*l 400 o C5l JL^% ^.^}B.S. cf 0 J=tr d^flsl 71^ a> 

-g-^" ^ 2)1*)- Al ^ 5E^r ^ -f-Aj-^l ^Al^^g. A>-g-§>7l Ol^^- 

^7 r tr^, ^l^*) ^16,232,157^^ -fi-7] ^^^S.^ §^c>l _ ^^s^h.^ 

(benzocyclobutene), iEfe l-el^>3^ ^-§- 7fl f:\JL ^7l ^<2^M; cfl 

<12> ti>nV ^^7>21 ^^^^ ^*fl, 2 7)1 olE ^ ^>-g-^>Bl^ 5= £. # 

tt «>, all 6,563,174^^ «1^^ ^SRJeJ^Csi licon nitride) ^ ^sHf :£(si 1 icon 

oxide)S o^o^ tf^o} TflolJE ^o^-g-, Dl^-s.^] ^| 6,558,9875^ M-fr *HJ-$r 
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^^-l- 7flAl^>ji oio.^, 0)0]] oj^fl ^i^^-i- ^o]jL t uV^^o] ^ 

(crystalline quality)^- ^H v ^l^^ 5^. ^.^14, ^7) ^ 

eJ^lM- #tJ;§ ^3^8- °l-g-?l- °7l TFT T^ofl ^£)<H 7fl^-£l^o.^, SL^f- -^71 7fl^L# 
a>-§-*>ji o|c>| 47I a}51*lH ^-g-o] ^-^7]- $lr).. 

<i 3 > ofl^ £Al ^ KLCD) o>u|^ 47) EL o. oj-g-tb ^i#3lo] (flexible 

display)^ ^-§^*H1 o] S.7)y\*} t±<&i& d^HH 0TFT» °l-§-*>3lTr a!£. 7 > o] 01 
«>, °1» OTFT^l ^H^^f 5 cm 2 - V" 1 - sec" 1 ol#o]o}o) ^>j i) ^^oj- ^ g- 

<^a°H Vo l ^°>°> *H ^o^^s. ^o}o) ^-rf. Sj), cj^gj. H )_g_ ^^g. 

^^fl ZL A]2i7\ #^i^7l^ 0 Vo) all-printing^ all-spin on « 0 V ^H1 3*11 
J8l^-£]jl <>l^tr €-8.^ nfl^l 47) 7flolH^<d^ ^ilS ^ 511^ 

$£\JL ^M", tH£*t ^ cflo>^ ^ -#3H^r. 
<14> 145^, ^«fl 71 #^^^1^ ^ ^^ol^£l- j^Hg- J£n> 0>u)£)- ( ^7l ^^ol o , 

AflS.^ 47I TFT^l 711^1 ^15-1 jl^ji ^rf. 

[«V^ol ol=j7 7V *Kr 7l#^ -«] 
<15> ^. t^T-V-i-^ ^7} ^1» *M§VJ171- oflo) ^ J2j . i 0TFTo11 ol^ J ) jj_ 0.^0. 

(High-k) *flS.^ l^<g^ ^, ii) 47l%^^^ U>5. ^ofl ^^1^1-Jl 47l%^#32l- 

^s)-^ (compatible) ^<£^ 47l H^7}2l ^1 2^<£## 3E. t^^-s^l Tflol^ ^^nv^. 
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£ t^afl ole>fl £)^cf. 

^ ^ 21-8- ] 

*M|3. -H-71 w}-^B3M^E-H flo^, #7} TllolH ^<£%-°] i ) JL 

*\] l y i^%-^} ii) <$7] -fM^^-cf ^sj-ajo] (compatible) ^-7)JL^7}2] *fl 2^<3f^§- 

^^^vo] ^o. s.^ ^ wvpv h 531*1 ^£H ^rtb 53 °1^. 

<18> O^}, ig^^ j^cf i§t§*Vt}-. 



^°fl 4^- OTTOr a) S^^Hl Tfl^lH ^« 7l^; b) TllolH c) Til 

°1H fl*lS r H ol^- _£_tf|Bn^ (overlapping)^- t)Hh ^^^-2.^1, i ) 5L -fi-^M: 

°J -H-7l^l#-7>S Ol^^] *j] 2 ^f^g- Cf^^l- 7>^1 TllolH ^o^ul-; d ) 
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<2o> oi nfl -B-7]#^#4 ^^/^.eflo] ^*^7> ^ ^4. 

<2i> ^ ig}-^o} tV t.>^-2i*V ^^SHH *r€- OTFT^ 5L^2) ^ ^21 £ H ^i^9X^. 5- l£r 

^. #7] £<HH, l£- 7l^, 2^ TflojE ^<£^ ^| 1 3£r TllolH *fl 

2^<^^, 4^ -fr7lSM3# -B-7ms.^l] 5^ TflojE zl^jt. 7 £. z^-z| 

<22> ^. ^-rgofl 4= OTFT^I TflolH ^7l^<g °1 ^is}jL, ^ -fr^^ (High"k 

dielectric)!- 7>^1 al-fr^ ^flSS <>l^o|*l *fl l^f-fc i^tf. # 7 1 ^ l^^^-g, ^ 
£]*fl ^ l±l=f ^oMl^l, ^-7] ^1 1 ^f^& © ^<£^ -B-71 JIL^*}^ 5 

4r^ A <HM- -fr^l^-^s}.^^-^ HL^r (2) %<£^ -6-71 Jl^sq- 5 ^^-o) 

-fM JI^-T^ 0-71 ^"#21-^-1-71^ ^ti] I£±r -fM Jl-g-*}^ ^^7}?1°1 ^e£ti]-^ 

■fr^s *i<a^ i4ic<a^i- Tii o]h ^-a- 7}& ^^^<^i em #7} ^ 



38-9 



1020030044799 %^ <Qx\: 2003/12/30 

l^^#-ir ^*Rr ^-71 ^<g^ o-7lJl«.^ s.^^. i44xfl^ cfla-^-o^ £ 

tr*^, a>^-2jtb -B-7)J1«-^ ^ |2]6fli^a (polyester), 7}iLtH o] e 
(polycarbonate), #3} a] ^^irC polyvinyl alcohol ) , f-e] «1 ^-f-E) ^(polyvinylbutyral ) , f- 
3 0 HHKpolyacetal), #eWlie11°lH (polyarylate) , -M^f r °l^(polyamide) t -g^o^c 
°H = (p 0 lyamidimide), §^l3l^°H^(polyetherimide) , *J ^ iffl ofl tfl =. 
(polyphenylenether), #e| sfl ^ s^sH ^(polyphenylenesul f ide) , 

(polyethersulfone), #bH e)] =.?(|€-(polyetherket one) , s"2^.5£ 1 S:< :) r tI f 0 lH.(polypthal amide), 
#elollEl|su|E^ (polyethernitrile), °\] *1] ^ ^l-g-(polyethersulofone) , ^^^H*}* 
(polybenzimidazole), l-S^KM °H = (polycarbodi imide) , #3]^^]- (polysi loxane) , 
^1 1M1 E}3l5fl °1 B(polymethy lmethacrylate) , ^1 B}a.l<^ r °l ^(polymethacry lamide) , M 
H^Jl-^'(nitrile rubber), °\3.H JL^-(acryl rubber), #sHl € ^3lH2l-#-^.£.eH c 
(polyethylenetetraf luoride) , 4 s *] (epoxy resin) , 31]^ (phenol resin), iSe)- 1 ?! 

^r^Kmelamine resin), -^eflo]- ^^( U rea resin), l-sl-^-^l(polybutene) , 
(polypentene), <=>ll ^g-^^l (ethylene-co-propylene) , ^^^1-^-^1-^^ 

^l(ethylene-co-butene diene), €\ <3(polybutadiene) , 1"^ °1 ^H^l(polyisoprene) , 

^-^^-^(ethylene-co-propylene diene), -^-^Ji^(butyl rubber), 
^l^^l^l(polymethylpentene), ^ ^ (polystyrene) , ^ $\- ofl 
(styrene-co-butadiene), ^r^^E] ^-^f^c] °fi ^.^^.^ (hydrogenated 
styrene-co-butadiene), ^r^l-s] oj^s ^(hydrogenated polyisoprene) , T^l-e] -*f ^ 
(hydrogenated polybutadiene) ^ i^^rM-, °H1 ^ltr£]^l ^^cf. 
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[titanium(IV) n-butoxide] , eIeJ-^-(IV) E]--*f 4s.a1j= [titanium (IV) t-butoxide], e)bI-^-(IV) 
<i^-A|c [titanium(IV) ethoxide], ^Ef^ (IV) 2-°H *i«]4iA|H. [titanium(IV) 
2-ethylhexoxide], e]e]-^-(IV) [t itanium(IV) isopropoxide] , B|^(IV) 

(^-ol^_HS.S-Alc )t , 1 > l(0 |.^^ ol .^ £v , lols) [titaniumdv) (di- isopropoxide) bis 
-(acetylacetonate)], e]e]-^-(IV) ^-a] = HliCoHI^MlSiflol e ) [titanium(IV) oxide 
bis(acetylacetonate)] , (H^#^^H£]^(EflH5r*l^S^^)E-lE}-T3-(Ill) 

[trichlorotris(tetrahydrofuran) titanium(III)] , BE] ^(2, 2, 6, 6-^1^21-^1^-3,5-^^:^^.^] 
^1S)e]e1-^-(III) [tris(2,2,6,6-tetramethyl-3,5-heptanedionato)titanium(III)], (B^Hli) 
^lB}nfl^-Al^^^lEl-cloi]^E]El-^- (IV) [(trimethyl) pentamethyl cyclopentadienyl- 
titanium(IV)], €^lli*l#S^E]-i^l\iB]Bj-^-' H^l #S^-o] ^( IV) 

[pentamethylcyclopentadienyltitanium trichloride (IV)], ^^HM^l ^S-^B}- 1 ^ °fl "d^l ^TB" 
He]d11^-a1 =.(iv) [pentamethyl eye lo -pentadienyltitanium trimethoxide(IV)] , BflB^^SS 
«li(Al^-s.«i^^ 5^v S ) E ]^.-( IV ) [tetrachlorobis(cyclohexylmercapto) t itanium( IV)] , 31 
H5]-#^.swli(EllH2]-«l^-5.^^:)&|El-^-(lV) [tetrachlorobis(tetrahydrofuran)titanium 
(IV)], EflEE^^^ol-nlElE^-av) [tetrachlorodiamminetitanium(IV)], t)}^?] ^(c]ofl^ 
o>d1^)b|e}^-(IV) [tetrakis(diethylamino)titanium(IV)] ( ^)}^^}^i(^^Mo}u]^)^]te]-^- 
(IV) [tetrakis(dimethylamino)titanium(IV)] , til^(^--^Al^s^E}cloll^)E]E]-^- ^#5.5]- 
°l-= [bis(t-butylcyclopentadienyl)titanium dichloride], «1 ^i(a1#S-^1b1-c] ofl ^)c] ^Ka^ ^1 
eJ--h-(II) [bis(cyclopentadienyl) dicarbonyl titanium(II)] , til^(Al#^-gE}-rqoll ^)e]b1-^- 
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t)^3-£\r°] H. [bis(cyclopentadienyl)titanium dichloride] , «l^HllH#S^E}tH^)£iE]-^- 
^■aS-^^-E-tbisCethylcyclopentadienyDtitanium dichloride] , tili(€EM] , ii A lit-5.3]lB : N °fl 

^-t-SeMje [bis(pentamethyl -cyclopentadienyDtitanium dichloride], H]^(o] 
i-£llAlts^^o)|^)Ej^ ^#S.e^o][ b is(isopropylcyclopentadienyl)titanium 
dichloride], BH]i (2,2,6,6-^m^Ht-3,5-^^^]<>]^)^±.^T%&(m 
[tris(2,2,6,6-tetramethyl-3,5-heptanedionato)oxotitanium(IV)] , #5.5.B] t}^- 

[chlorotitanium tri isopropoxide] , A l#S.^lH}c]^]^ElB|-^- BS]#S.e|-ol^ 
[eye lopentadienyl titanium trichloride] , ^ii^^v]^(2,2,6,6^E.tytf]Q-3,5-^&'c)£.tf\<>] 
S)^^(IV) [dichlorobis(2,2,6,6-tetramethyl-3,5-heptanedionato)titanium (IV)], 
w1^(e]-^^a1^ S ^1b]-u]o11^)e]e]-^(IV) [dimethylbis(t- 

butylcyclopentadienyl)titanium(IV)] , ^1 ( °1 — )wl^(2,2,6, 6-^11 H&j-^fl ^-3 , 5- 

^ ^ ± m o] s ) H] e}^ ( I V) [d i ( i sopropox i de)bi s (2 , 2 , 6 , 6-t et ramethy 
l-3,5-heptanedionato)titanium(IV)]-4 sj-^l-; *1 
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(iv) ojl-Jf-^AjjEl [zirconium (IV) n-but oxide] , ^1=^ (IV) El-JHt-Als. 
[zirconium (IV)t-butoxide] , *] =-3.-^- (IV) [zirconium (IV) ethoxide], 

(IV) o]^-s 5.-^1 = [zirconium (IV) isopropoxide] , xl^-S^ (IV) <3-^JL^a| = 
[zirconium(IV)n-propoxide] , ^1=.^.^- (IV) (<>HI!loM|S.i4| °1 — ) [zirconium (IV) 
acetylacetonate], (IV) ^A^^^o^l^o}^ i^o] e [zirconium (IV) 

hexaf luoroacetylacetonate] , *l=.2w (IV) H e] 5. o>xfl o}4 1= vfl o] e [zirconium (IV) 
trif luoroacetylacetonate] , EflHeM ^(^H l*Ht)^l ^-3.^ 
[tetrakis(diethylamino)zirconium] , z])^B\-7]^(t)v\]TSlo}v]±)7,) s.^^- 

[tetrakis(dimethylamino)zirconium] , EflHE}7li(2,2,6,6-EflH^^^-3,5-18^i3iLi4MS.)*l 
(IV) [tetrakis(2,2,6,6-tetramethyl-3,5-heptanedionato)zirconium (IV)], ^s.^^ 
(IV) -gslHB EflH5f*l^e)l 0 lH [zirconium (IV) sulfate tetrahydrate] , (IV) 'S-^ 

^lS. [hafnium (IV) n-but ox i de ] , (IV) E] -JjLs./.] c [hafnium (IV) t-butoxide], s> 

—13" (IV) ofl-ir^-EL [hafnium (IV) ethoxide], (IV) o1^-hs^-a|;!= [hafnium (IV) 

isopropoxide], *r— if (IV) °]i-H^-^-A|:E. £.E°l4i^.Sl [hafnium (IV) 

isopropoxide monoisopropylate] , «>5.-h- (IV) (<>Hll! <>M1 Ml °1B) [hafnium (IV) 
acetylacetonate], ^HeM^C^^HiOSrH.^- [tetrakis(dimethylamino) hafnium] 

4 x}J=L3.^ §> s^. ^ [aluminium n-but oxide], 

■f-^l-H- E^-«.s.a1 c [aluminium t-butoxide], e^-Jf^-A] e [aluminium 

s-butoxide], IH^I^ — 
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[aluminium ethoxide], ^-f^l^- °1 ±.-5L 5.-^1 — [aluminium isopropoxide] , Ihf-^l^ 
!^MlS.^HB) [aluminium acetylacetonate] , ^ ^>1--t--2-5- 0 H1 ^HlS-^l o] e 

[aluminium hexaf luoroacetylacetonate] , It^-^l-H" B5l#^iS<>Hlll 0 MlJi.* ; ll 0 lB 
[aluminium tri f luoroacetylacetonate] , Hife- J=s}i 

(2 , 2 , 6 , 6-31 H5^l!i-3 , 5-^ ^ Sm] °] 5L ) <g^v] ^ [ t r i s(2 , 2 , 6 , 6-tet ramethy 1-3 , 5- 
heptanedionato)aluminium]) ^4 iH^l^e" ^-fM-g: ^.tr^M", °H Xl tr 5 ! ^ &fech 

< 25 > xl l^f^ Af-g-sq^ ^-^av^.- ^ q-^^ ti >^3]*V Ta2 o 5( y 2 o 3 , Ti0 2 , 

Ce0 2 , 3? Zr0 2 ^ M-^*}* S#S r M- ojofl xl *V£] g>^cf. #7] ^^£}-§- M-ii^ 
-n-^# 0 l 5 ol#o] ^o] xl l^o^s] xl^°ll Aj-g-s}^ ^-fr*!^ ^xi q-i-oj 

Barium Strontium Titanate (BSD , PbZr x Tii-x0 3 (PZT) , Bi 4 Ti 3 0i2, BaMgF 4 , SrBi 2 
(Tai_ x Nb x ) 2 09, Ba(Zr i- x Ti x )0 3 (BZT), BaTi0 3 , SrTi0 3> ^ Bi 4 Ti 3 0i 2 3 H-^*r» i^Kh 

100 nm o]tq-. 

<26> £ ^6)| 4.= OTFTofl^ 711 °1H -fM^^l W>5. 0>2fl ^X|«H, -j^l^^ *1 

^(compatible) ^<£^ -fM Jl^>^ xl 2 £ft4. #7l Xl 2^<S^g- *11 l€ 

Xl2^1 a>-§-^ - flfe o. 7 lj7«^ #5^ul^Xl^(poly vinyl phenol), #e| nflE}-HfJiJfl 
°1H (poly methyl metacrylate) , B^MHCpolyacrylate) , #51 «1 ^^^.^(poly 

vinyl alcohol) 5E^ f>}7) 1S q-Ej-iflo}*!^- f^MM.E}: 
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<27> [s^*] 1] 




<28> [A o V 7 l ^lo^ R~cr ^>7l 2)-^ 2S. lAj^cj: 

<29> [g}-^-^ 2 ] 

^: 0 10 ^ ^o]ji: 



<31> 



<33> 



(I) 



<34> 



-OCOCH=CH-^^ -OCO-Q^ 



— COO— v .// 
CH=CHCO— V_>CH=CHC0— 



J_ \_J^CH=CHCO — S_ ^ ^r»"=/ 



CH-CHCO— ° °~" V-i^CHsCHCO— 



<35> 



( n ) 
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<36> 



°\Jco- 


-s-C\ 






Y^co— 


-o-O 




-oco-(~^ 


- co ^0 oco . 


C " C ~C^oco- 






- 0C< hQ 


-coohQ 


- cbch Q 



^ 1-13^1 ^^7114 ^Al7l, 6~20 "cK^l, o]^*}7> ti o V^ ^Jofl ^ 





71 , -(0CH 2 ) p CH 3 (pfe 


0 ifl^l 12^ 3*r). 


0 ifl*] 18^ 






<38> 

X X 


X X 


X X 








X X 
X X 


X X 
X X 


X X 
X X 


_oco-^^x 

X X 


-coo-^~^x 

X X 


-CHC~^-X 
X X 


X 

(c^x 

x 


X X 


X X 


X X 

T xH 


X X 

— coo-fc-V-c-x 


X X 
— C=C-(C4-C-X 



<39> k^r 0 tfl*l 3^ ^^o) J7; 1^. 1 T^j 50^ ^o]^; Rj > R 2 7> 4^7fl °1 ^ -f Z}-Z}- 

3 Ri, R 2 ^ cf» ^ oicf); 

<40> m j4 n <^ ^ ioIji, m ^ n £. q-ZJ- 0.3 iflx] 0.7 *}o}°) ^o]xq ; 
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x2f y °) tJ-^ l°lJl, 0.3 0.7 ^>ol cq y ^ o.3 ^U*l 0.7 

W fl^-i- f^M^ ^1^1, -8-7) #^nV ^o]) O-g]^. ^^-f-O.^ 

^#5} ZLeflo] 3711- ^7>A]^^ E^^l^ ^^1^ ^ ti>^^> 



<43> 3] 



SI 




<44> [SJ-*VA] 4] 
S2 
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<45> 5] 



S3 




<46> [5|-*VA1 6] 

S4 




^*fl ^>-g-7>^*l ofli. ^s^( di p coating), ^^(spin coating), S.^ 

(printing), ^-^^^ (spray coating), # Scroll coating)^: ^tr^W- ^1^1 *fl*r£l*l 
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<48> £ <£^6\] cq-S^ ; t\%- =?-2i°\ TflojB ^^SV^T -f^tt 7}^ ^ 

o> o^e}-, oil- A}-g-*V OTFT^r ^5:7}- ^JL ^ ^^^o] ^o.^, I on /I off 

<49> Mj-^ofl n} = OTFToll^ *V£^o.5L Af-g-s^ ft 7} #^f^r -FM«V£^S 

5L^ A}-g-*}o4 ^ y>^tt -6-71 ^B^(pentacene), ^e] 

&^t£_X\o}\) (copper phthalocyanine), #^|^ o_^l (polythiophene) , l-eW 1 ^ 
(polyaniline), li poly acetyl ene) , f-e] 3i]$(polypyrrole) , # 5} sfl ^ ^ t>l ^ 3! 

(polyphenylene vinylene) EE^- -ft-S^-^ 4 1 & °H ^s]*!^ 8£fe 

<50> ^. Mj-tgofl ^ OTFT^l 7l^r, TiM^ ul iA/n e |o) ^^j*. o_ 7 j hV^-e^^)^. 

^, 7l^r, 7l^r, 2E^ (silicon) 7)^o]j Lj ?]}o}^ ^ 4i^/= eflo] 3^0. 

^•(Au), ^(Ag), IH^I^AI), M^(Ni), < yi-ll^^l-(IT0)^-S o]=.^^m- o]^] ^f>£]^ 

<5i> ^. avt^o^ *V yj-eJ-^fV ^<>H] tc|-^ OTFT^ 7^ ^ 0 M1 TlMe £^g- ^Hj^jn., ^7} 7\)o}^ 

l ^oHl -B-7l%^#4 ^sH^sa^r -H-71 ji^-7>^ ^ 2^<a#-§- ^^°fl 
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<52> [^A]ofl] 

<54> 4 : JL-B-^-irS] ^1 l^^f^ ^ 

<55> #^W]^^-Ell-(PVB) ^ BflMBl-^-^ Bl^v1lo]E( Ti (0C 4 H 9 )4)l- & lofl ^-B^ «l 3. £^"*> 

j7 oj§ o]^^^^ ovs.6\) -g-^flA]^ 10 xfl^l 20wt%^ -§-<^* ^lS^t}. i^iS^^ 

A]~g-s>a} <£s ol - 7 |^6fl Afr 7 ] -g-oH^ ^jc^o} 2000A Jf-*H3 ^^^ol, 
1*1 150M*1 30£# ^s^H *fl 1^^#* *i|2:*r$!i}. *fl3&€ *ll 1 ^f^Ml 

71^-* ^cv) ^-#-^oiov_^-^ 71 sfl a] capacitor)!- ^lS*>Ji °1» 0)^-^0^ 

lOOKHz ^^*>^cf. & lofl q-Ej-ifl&i} 

<56> [J£ 1] 





PVB(wt%) 


Ti(UC 4 H 9 ) 4 (wt%) 


Ti ^ (wt%) 


k (4f^^) 


^|3tofl 1 


75 


25 


40 


5.6 | 


^|2:<4| 2 


50 


50 


66 


15 


^12:^1 3 


30 


70 


82 


27 


^12 oil 4 


10 


90 


95 


30 



<57> A oM S H*1 M-B}^ ti>^ ^-O], Elavil ©IBSI ^^^-0_^M) O-^V^-g- ^ 30*}*] 

<58> ^Alofl 1 
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<59> <£= D ]Tg-0.3L o^o^ TflolB i^-tb -fr^ #*H' *\}^<1} 29\ « 0 >^ JlS 1 

-g-°-3 (10wt%)-§- ^2:^, ^71 *fl l^f^oMl ^iS^*H 5000A t\ 

Q±.&$\7] *HH 1001C *M 1*1# ^l^SH # ¥*fl 700nm^ TflojE 

-ir ^ A ^>5!4. *fl3^el tIMH ^Hl, 0MBD (Organic molecular beam deposit ion ) H o v ^-°- 

3. 700A^^llS. $^£1*. *§-S£r *l*S. 2xl0- 6 torr, 7^ 

-8r£ 80°C, 0.3A/sec^ 3£3«H 4^*rSl*=r. #7l aflS^ ^Hl sfl^zM 100 

W, lmm ^1 ^fli-f (top contact ^l*fl r^/JELeflo] *1^§. ^ 

0TFT# ^l^>^cf. OTFT^ C 0 (nF/^^), S^^tf, 

Ion/Ioff , ^r^i* *>7l a. 2°fl M-EH^t]-: 

<60> i) ^^^tg- C() 

<61> o. t^iflfe. -Fr^HM^ ^€ -B-^# C 0 S-^E} *M ^ofl ^sfl ^>^Cf: 

<62> C 0 = e e 0 (A/d) 

<64> 2 ) ^O^S. ^ 

<65> ^s>o]^c^ ^} 7 ] (saturation region) A5.^f Ei ^#*}^ «>, S>7l 

Ei (l SD )i/2 -4 V G ♦ ^JL tr HEjit <£jl =l 7}-^7}3_¥-b\ ^}^cf: 

<66> 

^=-57^^^-^ ) 2 
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<67> 




t*c e w 

2L 



(V C -V T ) 



(*fet= (sbpe) 2 x 



C 0 W 



<68> (Aj. 7 ) AloflAi , Isd^ ^-^BflSl ^fr°lJI, y UpET ^ ^^olS-tro]^ , C 0 ^ 

<69> -°e^o}- (Threshold Voltage, V T )£r (Id) 1 / 2 5f v G ^ HBflS^l^i *I^Jf^ <£*Ha-2r V G ^ 
<70> 3) I on /I off 

<71> Ion/Ioff *r ^r(On) #Bj)<>] 3)cfl ^ ^ OJE(Off) 3$ ^ ^ B] S ^S}]*H , 



(#71 ^loil^ I on ^ *|tfl 3Hr3JM-a. i Qff ^ ^^T-^fKoff-state leakage 
current p ^ ^ r °l^-£°l o ^ 3l3EIEoH t q ^ ^^^o] ji > NA^ 

Ion/Ioff ^ y l^r -R-^^ -fr€^r°l ^V\}7\ ?]*\H.5L -fj-^^Sl ^]7> 

^^1* ^SHr^l #Jl*r -S-SH sltf. *KPMi*I-ff (off-state leakage current)^ \ ofi 
^ iL = #Efl«iJ nfl -&5^ SLZ. ^-EflollA^ ^i^flvS. 



<72> 
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<75> £ 3^ o.Jl -fr^o] ^ 7 }s\^ nfl, i SD cfl v G ^ u}^-^ ^ojtf. ^ofl rc)-^. Tfl 

* i^-t^-. £ 4°\]*\5. (I D )l/2 <2] V G ^3) nsfl^^^ «^^<y-o] 50% o]a o > ^^jn. 

<76> ^3aH1 2 

<77> ^ofl 3^ -g-ufl ^-g- A>-g-^>o} s^HH *fl l^f-g- ^-g- ^1 

^]^>ji^ ^Al^jl isf y J-^^-S. 0TFT1- Zt if-^-g- ^^*>^4. ^^^^ X 
2^1 M-EH}&t}-. 

<78> ^Alo^l 3 

<79> *|] 1^<£^°] *f-77\)M. 300nmS ^>JX, 2^<£# 400nmS *V ^^n^ ^a}^] i 

31- *}&f>}^ 0TFT1- ^lS^fJl Zi s.^* ^J*HW. ^f^^Hr S 2°fl uf^vfl 

<80> tijjEo^l 1 

<81> 7]1 o} B yAo^uV ^A] _ sl o^ A]^5.«lA}-^ -g-ofl (i0wt%)^- *fl^>Jl, 7000A 

^, s> lOOr^l^ 1*1 hIM^M TflojB ^<?ie[o.^1 

A >-§-^ ^-i- ^^Jl^r, ^AHl is}- ^<^*V aj-^ofl o}*fl 0TFT# ^l^^Jl n 
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<82> ^ A]<^1 4 

<83> pvp(l-^til^3?il^)» 2)zLnlo>(p r0 pyiene Glycol Methyl Ether AcetateHl -g-*fl*l?l -§-^ 

(15wt%)-8- 5000 A ^}S. ^3.^^ ^, ^± ^7} 31 100°C<^H 1*1 «1H^*H 

W# 4 2*d<£^<L£. A>-g-tr 3J-§- $1 *>ZL^ 132]- -f-^ Hj-^ofl o)*fl OTFT* H)^} 

<84> Blaofl 2 

<85> t}§^ ^olH cflAl, PVP» zld] ^(Propylene Glycol Methyl Ether AcetateHl -g-*fl 

-g-^ (15wt%)* 5000A ¥^15- i^iS^tr ^ ^fl7l ^ 100°C^H 1*1 # *lH^r 
°i ^#-8: TlMH ^<3^°.S A>-g-tr 3^- ^l^l^Ji^, ^3aH ^ ^ofl <^fl 

0TFT1- ^}3it}5l zl ^-g; ^*Hr S. 2<>\] M-Efifl^tq-. 

<86> IS. 2] 







*1| 2^<^^ 


Co 


#3 


Wloff 




^A|oj] 1 


PVB:Ti(0C 4 H 9 ) 4 
50:50 (200 nm) 


SI (500ran) 


7.0 


-11V 


1.02xl0 4 


3-5 


-SH«| 2 


PVB:Ti(0C 4 H 9 ) 4 
30:70 (200 nm) 


SI (500nm) 


7.9 


-9V 


1.02xl0 4 


3-5 


41*1 °i| 3 


PVB:Ti(0C 4 H 9 ) 4 
50:50 (300 nm) 


SI (400nm) 


8.6 


-7V 


7.76xl0 3 


3-5 


^A]ofl 4 


PVB:Ti(0C 4 H 9 ) 4 
50:50 (200 nm) 


PVP (500nm) 


7.3 


-13V 


1.24x105 


6 


l 




SI (700nm) 


5.9 


-15V 


6.67xl0 3 


3-5 


« |S oil 2 




PVP (700nm) 


5.5 


-17V 


0.71x105 


6 
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It 1 ^ Jljb).] 

<88> £ ^ofl r^s o_ 7l H^fl^l^E^ ^ ^^^ol ^ JL> ^} ol^£ ^ 

^ OTFT^r flexible display -R-g-^Ml *>-8-€ SX^. 
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1] 

5U<H*1, -*7l Til o|e i ) 31 -fr^-i- xi i^<?!#^ ii) -S-71 -ff-71 4Hd #4 € 

3*3 (compatible) ^<S^ -fM ^*>^ *|) 2^^^ Ifsf^, o] ufl *fl 2^<£#^ #7l -R- 

[3^8" 2] 

*H 1%H1 &<>H, A o v 7l Til 01 e A w^*<Hl ^3xr 3^ 

3] 

*fl 1%H1 A o v 7l i ) xi 1^ ^ ji 7fl s.^ £<3Md -B-71 -H^-t^ 

5 o-^aj-^ 7} *\ 0.7]^^.^^ ^^oiTiM-, ^ ^<3^ o. 7lzL «.^ 5 01 
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[3^* 4] 

*ll 1%H1 91°}*], ii) ^"71 z\)2 ^<£^ -H^Vtt t^l'd^, #^o>a 

IsflolB, ^^til^^* SE^ Z}7] s}-^ IS. M-eHH*1^- f^flS. ol^o^^i ^-o^JfEi 

S}^ «>bv H^*]^ : 

[ 1] 




[ A oM *H>H R-£- *]-7l 5}-*}-^ 2sL SH : 

[5}-^ 2] 

^ 0 tfl^l 10 2) ^°lJL: 

-Q c ^ -G^fc ***Q 

(I) 
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— OCOCH=CH— { ^ -OCO-C ^ —COO-\ J 



°~C^CH=CHCO— S_ C^CH=CHCX)— ° C- ^-^CH=CHCO— 

( n) 

- 0H Oco- s-Qco- - 0a>H Oco- - C00H Q C o- - C ' C -Qc( 
^Qoc* "KjW -° C(>H Oocc - C<X ^Qoco- -^"O, 

-°-Q - s -Q -° c °-Q - cooH Q - c - c -Q 

T^^h £^ 1~13^ ^7lM- <g^]7), Hj-dt^ 6-20 ol^^ 7 > w 0 v^ *g 

°il 3^*r 4-14^ *\)t]}s.*&f$^7] , -(0CH 2 ) p CH 3 (p^r 0 vfl*l 12^ Irdb^^K 

^d^*MaL, m g. o ifl^l 18^ ^o^: 



oco- 
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^ Ri, R 2 ^ n}# ^ SZcf); 

m^f ^ lo] ji, m 6. 0 3 ^ 0 .7 a>o]^ n £r 0.3 ifl*l 0.7 a>o]o) 

^ 1 o]ji > x^r 0.3 ifl*l 0.7 *M ^ y ^ 0.3 vfl*l 0.7 A>o]^ ^^o^ 

5] 

4%H1 SU 0 !^, 2)-^ IS. q-EHH^l^ f^l^r ^>7l 2}-^ 3, 4, 5 SE^r 
3] 
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S4 




[3^8" 6] 

*ll &<>H, -#7) 7 }#£. #e}-^ 7l^r, -fM 7l^r, HL^b 

(silicon) 7l^r<y S>^- H 38*1^1. 

[^^J- 7] 
8] 

*fl 3%H1 &<>H, ^-71 -fM .n^-*}^ ^bH^s, #s]^viio]E ( l-ejHi^^^-, 

ol = , •#Blo|)EflsulBm, #51^^=^^, #£l^]^olnl ^?}£_K)o]T2)EL, #Bl^^R4-, 
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#^5^cl^ ( o^a].^*) , rt^u] +*\ t 0.^0} ^7], t^Jf^, #5]M, oflU 

^ssi^ ^-^n, ^im€-^-€-^<a , #&i-^^<a, ^eh^h^, ^i^^i-h.^. 

€31-^<?3 ^f^ll, ^€i-¥-, -i^HH^M, #e]^e]31, °fl ^^1, 

E] E]-u] oj] ^^fl, ^#EH^H^, ^^#Hl^tq<a ^ ZL ^#5. o] =^^1 ^o. 

9] 

^ 3%H1 Sl^H, -B-71 ?#^ft^ ElEf^- (IV) ^-^-^-Al^ [titanium (IV) 
n-butoxide], e]e]-^- (IV) eI-^^-a]^ [titanium (IV) t-butoxide], e]b}-^ (IV) ofl-^A]j= 
[titanium (IV) ethoxide], E]e}-^ (IV) 2-*]}^^^)^. [titanium (IV) 2-ethylhexoxide] , E] 
e}^- (IV) ol^-s^^Al c [titanium (IV) i sopropoxide] , e]e}-^ (IV) (c]-o]^-s S ^a1 = ) 
Hl^i(o].^]^C)>^]jg.vi]o] e) titanium (IV) (di-i sopropoxide) bis -(acetylacetonate)] , eJe}-^ 
(IV) ^^^^^(o^i^o^lsvllolH) [titanium (IV) oxide bis(acetylacetonate)] , BE]#5- 
^.^^^(BllHE]-^^.^.^^;) (in) [trichlorotris(tetrahydrofuran)titanium (III)], H5]i 
(2 ) 2,6,6-Elli=5f^€-3 ! 5-^€^-2.^ 0 lS)E]^ (III) [tris (2,2,6,6 

-tetramethyl-3,5-heptanedionato)titanium (III)] , (Ss]^1^)^1e)-d11^-a]i-s.^)b]-c]oi]^e]e]- 
^ (IV) [(trimethyl) pentamethyl cyclopentadienyl- titanium (IV)], ^EHl^Al-f-^^El-c] 
ofl^EjB]-^- E^-a^e^o] c (iv) [pentamethylcyclopentadienyltitanium trichloride (IV)], 
sfflEHl'lAl E]-tqofl^E]E]-^- He]D|^]c (IV ) [pentamethylcyclo -pentadienylt i tanium 
trimethoxide (IV)], EflBEr#S.Swli(Al^^AjD]^^-£)E]El-^-(lV) [tetrachlorobis 
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(cyclohexylmercapto) titanium(IV)] , BflEe}tS.Stili(E|B^lES^^)E]E}t (IV) 
[tetrachlorobis(tetrahydrofuran)titanium (IV)], JflS2ft£S.c] ^r 1 ?!^ E]-^- (IV) 
[tetrachlorodiamminetitanium (IV)], ^(i^H Ej-Q- (IV) 

[tetrakis(diethylamino)titanium (IV)], 3]H^7lrM^li! c >'M:iii)B]E)-^- (jy) 
[tetrakis(dimethylamino)titanium (IV)], 

^■i-S.5]-ol^[bis(t-butylcyclopentadienyl)titanium dichloride] , wl^(^l #5-^]e}-c] ofl ^ )n] 
^ ^"H" (ID [bis(cyclopentadienyl)dicarbonyl titanium (II)], «1 i(*l# 5.^1 Eft) ofl 
"d^^w c]#3.eH^- [bis(cyclopentadienyl)titanium dichloride], w]^(^1^a1^-^^1b]-c] 
^l 1 ^)^^^- ^#S.2]-o]c [bis(ethylcyclopentadienyl)titanium dichloride], w] ^(AfflEHl 
#S.^]E]-c]ofl^)E]E]-^-iq#^e}olc [bis(pentamethylcyclopenta dienyl) titanium 
dichloride], til^(<^-5.^s|Al#^EKHl ^^Ef^ ^^S.^-o] 

[bis(isopropylcyclopentadienyl)titanium dichloride] , H^^(2,2,6,6-E]]HeH]l[-3,5-1!ll]; 
^|^.v11o] £ )^. ; ^e]e]-^-(IV) [tris(2,2,6,6-tetramethyl-3,5-heptanedionato)oxotitanium(IV)], 
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[chlorotitanium tri isopropoxide] , ^l-a-S-^^^H^^El-^ B£] #5.5}- °1:E. 
[cyclopentadienylt itanium trichloride] , ^#S.S.til^(2 ) 2 > 6 > 6-BflHar^l^-3 ) 5-^^:^^-^l6] 
S)ElE^^(lV) [dichlorobis(2,2,6 ) 6-tetramethyl-3,5-heptane dionato) titanium (IV)], ^nfl 
^tiliCEl-^-^Al^^E^-^oll^)^^ (IV) [dimethylbis(t-butylcyclopentadienyl)t itanium 
(IV)], HL^r ^(oli^s^Al^)wl^ (2,2,6,6-^H5r^m-3,5-^^:^^.^^S)E]E]-^-(iv) 
[di (isopropoxide)bis (2,2,6,6-tetramethyl-3,5-heptanedionato)titanium (IV)])^] e]b}-^-7|] 
3Br#; *1=^h- (IV) <ffl-^Al= [zirconium (IV) n-but oxide] , *]=-i3L-fe- (IV) 3-^*1-^ 
[zirconium (IV)t-butoxide] , *1=..S;h- (IV) °)]^-*lJE. [zirconium (IV) ethoxide], ^lSS^ 
(IV) [zirconium (IV) isopropoxide], ^1^3^ (IV) <?jl-B^^l-^ 

[zirconium(IV)n-propoxide] , ^l^^g- (IV) (oMl^MlMHH) [zirconium (IV) 
acetylacetonate], (IV) ^#^S<>M Ii 0 Ml£Ml °1 H [zirconium (IV) 

hexafluoroacetylacetonate] , ^l^^^ (IV) He] #-^.2-.5.<>Ml ^MlSMl o] b [zirconium (IV) 
trif luoroacetylacetonate] , ^lHef^l £.(t] ofl ^o>u] x^)*) ^.3.^ 
[tetrakis(diethylamino)zirconium] , 31 He]- ?1 ^ ( r^] ll ° r D l ) ^-3.^- 

[tetrakis(dimethylamino)zirconium] , 3lBH]-7l^(2,2,6,6-E]lH^lli-3,5-1!3l^^il 0 l£)*l 
^,3.^- (IV)[tetrakis(2,2,6,6-tetramethyl-3,5-heptanedionato)zirconium (IV)], *]=.^b- 
(IV) -isflHB EflH^l^eflolB [zirconium (IV) sulfate tetrahydrate] , (IV) <^-^- 

^- A l— [hafnium (IV) n-but oxide], (IV) E]~^ A lH. [hafnium (IV) t-butoxide], *> 

5f (IV) 
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ofl^-Al^. [hafnium (IV) ethoxide], 3}£^ (IV) ^- = 3.^*1 S. [hafnium ( IV ) 
isopropoxide] , *>^^- (IV) °] i-£5.# A ] H. JE.it o] efl °] B [hafnium (IV) 
isopropoxide monoisopropylate] , *>H.^- (IV) (o]v*fl^o]v»fl 1=14)0] e ) [hafnium (IV) 
acetylacetonate], J£fe 3lH5]-?l ^(^ ^] H^H ^)*>^^- [tetraki s(dimethylamino)hafnium] ) 
£] *>H^- IH^I^ <Sl-?-^-^-E. [aluminium n-butoxide] , IH^I-h" 

^-r-^ A l^ [aluminium t -but oxide] , IH^I^ ofli-Jf [aluminium s -but oxide] , %t^f- 

°fl^-^l^. [aluminium ethoxide], eH 1 -* 3 ]^ °]4i-H5-^a] je. [aluminium isopropoxide], 
q^^l-H- (oHl^oj-^lstllolH) [aluminium acetylacetonate], ^-f-^ ^H&^^Hl^r 
>*flS.MHH [aluminium hexaf luoroacety lacetonate] , IH^I^ H e] ig ofx-fl Su-fl o] 
H [aluminium tr i f luoroacetylacetonate] , 5E^ J= ^^(2,2,6, 6-3]B^]li-3,5-111f};^^lH 
[tris(2,2,6,6-tetramethyl-3,5-heptanedionato) aluminium] £] IH^]^ Sj-^- 

#; ^ °lt2] 2 J£^jjL 01=^^1 ^o^J^ ^Eflsl M-^^S. ^ Ml-nV E^fl 

10] 

3lH &<>H, -¥-71^-^21-1-^ Ta 2 0 5 , Y 2 0 3 , Ti0 2 , Ce0 2 , 21 Zr0 2 , 
^ ^*flfe- Barium Strontium Titanate (BST) , PbZr x Tii-x0 3 (PZT) , Bi 4 Ti 3 0i 2 , BaMgF 4 , 
SrBi 2 (Tai- x Nb x ) 2 0 9> Ba(Zr!- x Ti x )0 3 (BZT) , BaTi0 3 , SrTi0 3 5Ett Bi 4 Ti 3 0i 2 <>H , M^*}^ 2] 
1 100 nm °J ^ ^^.S. Sfe «Vdi- e^]^ 
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[3^8- 1U 

1%H1 9X°]*], -B-71 ^Hj-^l(pentacene), ^-e] H^S-Al o>^( copper 

phthalocyanine), ^.^l(polythiophene) , S^o>^^ (polyani 1 ine) , 

(polyacetylene) , ^ie^-lKpolypyrrole) - polypheny lene vinylene) % 

9\ -FKE^ ol=c>|;*) ^O.^*.^ A]Bn^^ ^-g- ^lO S ^ til-nV H^^l^Bi. 
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